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The Fishery  Management Plan (FMP) f o r  spiny l o b s t e r  imposes 
r e s t r i c t i o n s  on the  s i z e  and reproduct ive  condi t ion  of spiny l o b s t e r ,  
Panu l i rus  marginatus ,  which can be taken from the  Northwestern Hawaiian 
I s l a n d s  (NWHI). 
47(126), are: 

These r e g u l a t i o n s ,  as given i n  the  Federa l  Regis te r  

"§681.21. S i z e  r e s t r i c t i o n s .  

" (a )  Whole l o b s t e r s .  Only spiny l o b s t e r s  wi th  a 
carapace length  of 7.7 cm or g r e a t e r  may be  
r e t a i n e d .  

"(b) Lobster  t a i l s .  I f  t h e  carapace l eng th  cannot be 
determined, only l o b s t e r s  wi th  t a i l s  a t  least  
5.0 cm wide may be r e t a i n e d ,  except  f o r  an 
allowance of up t o  15 percent  of t he  ca tch ,  by 
number, which may have t a i l  widths  between 4.5 
and 4.9 cm. 

"8681.22. Reproductive condi t ion  r e s t r i c t i o n s .  
A female spiny l o b s t e r  of any s i z e  may no t  be r e t a i n e d  
i f  i t  i s  ca r ry ing  eggs e x t e r n a l l y .  Eggs may not  be 
removed from female spiny lobs t e r s . "  

As one a c t i v i t y  t o  enforce  these  r e g u l a t i o n s ,  t he  Nat ional  Marine 
F i s h e r i e s  Serv ice  (NMFS) , Southwest Region, w i l l  conduct dockside 
in spec t ion  of t he  ca tches  from v e s s e l s  landing  l o b s t e r s  taken i n  t h e  NWHI. 
The purpose of t h i s  r epor t  i s  t o  present  s t a t i s t i c a l  sampling gu ide l ines  
which w i l l  a l low an enforcement agent  t o  in spec t  a sample of a boa t ' s  ca tch  
and make a p r o b a b i l i s t i c  s ta tement  about whether o r  no t  t h e  c a t c h  conforms 
t o ,  o r  i s  i n  v i o l a t i o n  o f ,  t h e  s i z e  and reproduct ive  condi t ions  imposed by 
the  FMP. I f  the  sample inspected i n d i c a t e s  a high p r o b a b i l i t y  t h a t  t h e  
c a t c h  conforms t o  the  r e g u l a t i o n s ,  then t y p i c a l l y  t h e  ca t ch  would be landed 
without  f u r t h e r  inspec t ion .  I f  t he  sample inspec ted  i n d i c a t e s  a high 
p r o b a b i l i t y  t h a t  t he  ca t ch  inc ludes  a s i g n i f i c a n t  number of l o b s t e r s  i n  
v i o l a t i o n  of t h e  r e g u l a t i o n s ,  then a l l  the  l o b s t e r s  may be inspec ted  f o r  
p o s i t i v e  confirmation.  

To develop the  sampling g u i d e l i n e s ,  i t  i s  assumed t h a t  t h e  sample of 
l o b s t e r s  inspec ted  i s  r e p r e s e n t a t i v e  of t he  catch.  From t h i s  assumption, 
i t  fo l lows  t h a t  t he  sampling theory can be developed based on a binomial 
d i s t r i b u t i o n .  I t  i s  f u r t h e r  assumed t h a t  t he  propor t ions  of t he  l o b s t e r s  
i n  the  ca t ch  with an a t t r i b u t e  about which an in fe rence  is  being made does 
no t  exceed 0.25, and t h a t  t he  sample drawn does not  exceed one-tenth of t he  
ca tch .  These assumptions in su re  t h a t  t he  Poisson d i s t r i b u t i o n  w i l l  be a 
very  c l o s e  approximation of t he  binomial d i s t r i b u t i o n .  
tables  f o r  the sampling gu ide l ines  presented  here  are based on Burs t e in  
(1971). 

The theory  and 

Lobs ters  are p resen t ly  landed e i t h e r  as l i v e  whole l o b s t e r s  o r  are 
t a i l e d  a t  sea, and landed as f rozen  t a i l s  packaged i n  blocks.  A s e p a r a t e  
sampling plan w i l l  be presented  f o r  each of t hese  products .  
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- Case 1. Inspec t ion  of l i v e  whole l o b s t e r s .  The r e g u l a t i o n s  i n  the  

The enforcement 
FMP r e q u i r e  t h a t  i f  t he  whole l o b s t e r  i s  landed, i t s  carapace l eng th  must 
equa l  or  exceed 7.7 c m  and t h a t  it does not  c a r r y  eggs. 
agent would use Table 1 t o  determine t h e  s i z e  ( n )  of t h e  random sample t o  
be in spec ted ,  once va lues  f o r  parameters B and P have been s e l e c t e d .  The 
va lue  B determines the  r i s k  ( p r o b a b i l i t y )  t h a t  a c a t c h ,  which c o n t a i n s  a 
p ropor t ion  P or  more of l o b s t e r s  i n  v i o l a t i o n  of t h e  r e g u l a t i o n ,  i s  not  
d e t e c t e d .  For example, i f  t h e  agent wants t o  be s u r e  t h a t  t h e r e  i s  only a 
1 i n  20 chance t h a t  a c a t c h  with more than 1% of t h e  l o b s t e r s  i n  v i o l a t i o n  
of the r e g u l a t i o n s  on s i z e  and r ep roduc t ive  cond i t ion  w i l l  escape detec-  
t i o n ,  t h e  va lue  of B s e l e c t e d  w i l l  be 1/20 = 0.05 and P = 0.01. 
va lues  of B and P, Table 1 g ives  a sample s i z e  ( n )  of 299 l o b s t e r s  t o  be 
inspected.  I f ,  i n  t h i s  random sample, a v i o l a t i o n  was found, then 
obviously the  c a t c h  i s  i n  v i o l a t i o n  of t h e  r e g u l a t i o n s .  However, i f  i n  
t h i s  sample of 299 l o b s t e r s  t h e r e  are no v i o l a t i o n s ,  then it can be s t a t e d  
t h a t  t h e r e  i s  only 1 chance i n  20 ( B  = 0.05) t h a t  t h e  c a t c h  has more than 
1% of the  l o b s t e r s  i n  v i o l a t i o n  of t he  r e g u l a t i o n s .  
s t r ic te r  c o n t r o l s  a r e  r equ i r ed ,  f o r  example, t h a t  t h e r e  i s  only 1 chance i n  
100 (B = 0.01) t h a t  a c a t c h  with more than 0.5% (P = 0.005) of t h e  l o b s t e r s  
i n  v i o l a t i o n  w i l l  not be d e t e c t e d ,  then it w i l l  be necessary t o  in spec t  a 
random sample of 918 l o b s t e r s .  

From these  

I f  it i s  f e l t  t h a t  

Table 1.--Sample s i z e s  ( n )  f o r  s e l e c t e d  va lues  of P and B 
(from Burs t e in  1971). 

n P B 

118 
29 9 
598 
146 
367 
736 
180 
458 
918 

0.025 
0.01 
0.005 
0.025 
0.01 
0.005 
0.025 
0.01 
0.005 

0.05 
0.05 
0.05 
0.025 
0.025 
0.025 
0.01 
0.01 
0.01 

- Case 2. Inspec t ion  of f rozen  t a i l s .  The r e g u l a t i o n  r e q u i r e s  t h a t  i f  
f rozen  t a i l s  are landed, none c a r r y  eggs, none have widths of t h e  f i r s t  
t a i l  segment (4.5 cm, and no more than 15% of t h e  c a t c h  have t a i l  widths 
between C5.0 and 24.5 cm ( t h e  15% t o l e r a n c e ) .  This  case is  more 
complicated than Case 1 due t o  t h e  15% t o l e r a n c e  condi t ion.  F i r s t ,  suppose 
w e  are j u s t  i n t e r e s t e d  i n  sampling t o  i n s u r e  t h a t  t h e  15% t o l e r a n c e  
c o n d i t i o n  i s  no t  v i o l a t e d .  An enforcement agent would select  v a l u e s  of P2, 
A, and B (Table  2)  which then determine t h e  sample s i z e  ( n >  t o  be inspected 
and the  acceptance value C t o  t e s t  whether or no t  t h e  15% t o l e r a n c e  
cond i t ion  has been v i o l a t e d .  The va lue  B is t h e  r i s k  of not d e t e c t i n g  a 
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v i o l a t i o n  i n  the 15% t o l e r a n c e  l e v e l  when, i n  f a c t ,  t h e  p ropor t ion  of t h e  
c a t c h  wi th  t a i l  widths between (5.0 and 24.5 cm i s  LP2. The p a r m e t e r  A is 
the  p r o b a b i l i t y  t h a t  based on the  sample in spec ted ,  i t  is  erroneously 
concluded t h a t  t h e  15% t o l e r a n c e  i s  exceeded, when i n  f a c t ,  it i s  not.  For 
example, based on values  B = 0.01, A = 0.05, and P2 = 0.25, a random sample 
of 208 t a i l s  would be measured; t h e  acceptance va lue  i s  37 (Table  2 ) .  
fewer than 38 t a i l  widths i n  t h e  sample were (5.0 and 24.5 cm, then t h e  
c a t c h  would be accepted as conforming t o  the  15% t o l e r a n c e  cond i t ion  and it 
can be concluded t h a t  t h e r e  i s  only 1 chance i n  100 (B = 0.01) t h a t  t h e  
p ropor t ion  of the c a t c h  wi th  t a i l  width (5.0 and 24.5 cm would exceed 0.25 
(P2 = 0.25). I f ,  however, more than 37 t a i l s  i n  t h e  sample of 208 have 
widths  (5.0 and 24.5 cm, then it can be concluded it i s  l i k e l y  t h a t  t h e  15% 
t o l e r a n c e  level i s  exceeded i n  the  c a t c h  s i n c e  given t h e  15% t o l e r a n c e ,  
t h e r e  i s  only 1 chance i n  20 (A = 0.05) t h a t  more than 37 t a i l  widths  would 
be (5.0 and 24.5 cm, i n  a random sample of 208. 
the  t a i l s  would probably be measured f o r  p o s i t i v e  confirmation.  Up t o  now, 
only the  15% t o l e r a n c e  l e v e l  has been considered. 
determined from Table 2 is i n spec ted ,  t h e  agent w i l l  a l s o  check f o r  any 
t a i l s  con ta in ing  eggs and any t a i l s  wi th  widths  (4.5 cm. 

I f  

I n  t h i s  l a t t e r  case ,  a l l  

When the  sample s i z e  n 

Table 2.--Sample s i z e s  ( n )  and acceptance va lues  (C) f o r  
s e l e c t e d  va lues  Of p2, A, and B (from Burs t e in  1971). 

n C P2 A B 

208 37 0.25 0.05 0.01 
170 31 0.25 0.05 0.025 
143 27 0.25 0.05 0.05 
7 81 130 0.20 0.05 0.01 
659 11 1 0.20 0.05 0.05 
527 90 0.20 0.05 0.05 

I f  e i t h e r  of t hese  a t t r i b u t e s  is found, t h e  c a t c h  is  i n  v i o l a t i o n  of t he  
r e g u l a t i o n s .  
have widths (4.5 cm, and the  number of t a i l  widths (5.0 and 24.5 cm does 
not  exceed t h e  acceptance l e v e l  ( C )  i n  t he  sample, then t h e  c a t c h  would be 
accepted as conforming t o  the  r e g u l a t i o n s  of t h e  FMP. The p r o b a b i l i t y  of 
making a mistake and accep t ing  t h i s  ca t ch ,  when i n  f a c t ,  one o r  more of 
these cond i t ions  are v i o l a t e d  is  P3 where: 

I f ,  on t h e  o t h e r  hand, t h e r e  are no t a i l s  wi th  eggs,  no t a i l s  

where B2 i s  t h e  va lue  of B from Table 2 and B 1  i s  t h e  r i s k  (B) from Table 1 
f o r  t he  va lue  of n which i s  c l o s e s t  t o ,  but does no t  exceed, t h e  sample 
s i z e  inspected.  For example, i f  a random sample of 208 l o b s t e r  t a i l s  were 
inspected and fewer than 38 had widths  (5.0 and 24.5 cm, and no t a i l s  were 
below 4.5 cm and none had eggs,  then the  c a t c h  would be accepted as 
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conforming t o  the s i z e  and r ep roduc t ive  r e g u l a t i o n s  of t he  FMP. 
of an e r r o r ,  and t h e  p ropor t ion  of t a i l s  with widths  (5.0 and 24.5 cm 
exceeds p2 = 0.25 and the  p ropor t ion  of t a i l s  which e i t h e r  c o n t a i n  eggs and 
are t4.5 cm i n  the  c a t c h  exceeds P = 0.025, can be determined by: 

The r i s k  

p3 = 1 - ( 1  - 0.01) (1 - 0.01) = 0.02 . 
For t h i s  c a l c u l a t i o n  of P3, t h e  va lue  of B2 i s  0.01 from Table 2 based on 
n = 208, and the  l a r g e s t  n i n  Table 1 not  exceeding 208 i s  180, which 
corresponds t o  P = 0.025 and B1 = 0.01. 
f o r  va lues  of n from Table 2 .  

Table 3 p r e s e n t s  some va lues  of P3 

, 
I 

6 

i 

I 

A p r a c t i c a l  c o n s i d e r a t i o n  i n  sampling f r o z e n  t a i l s  i s  t h a t  a vessel 
may roughly s o r t  t he  t a i l s  and package them i n  blocks a t  sea. 
s i t u a t i o n ,  t o  t ake  a random sample of s i z e ,  n,  from the  v e s s e l ' s  c a t c h ,  i t  
w i l l  be necessary t o  s e l e c t  n packaged blocks a t  random and measure one 
t a i l  s e l e c t e d  a t  random from each block. The v e s s e l s  landing f r o z e n  ta i l s  
t y p i c a l l y  land about 6,000 p i e c e s ,  so under our assumptions, t h e  sample 
s i z e  inspected should not exceed one-tenth of t h e  c a t c h  o r  about 600 
p i eces .  

I n  t h i s  

Table 3.--Values of P3 computed f o r  va lues  of n ,  C, P2, and B2 
from Table 2 and va lues  of P and B 1  from Table 1. 

n C P B 1  P2 B2 p3 

208 37 0.025 0.01 0.25 0.01 0.02 
170 31 0.025 0.025 0.25 0.025 0.05 
143 27 0.025 0.05 0.25 0.05 0.10 
7 81 130 0.005 0.025 0.20 0.01 0.03 
659 111 0.005 0.05 0.20 0.05 0.10 
52 7 90 0.01 0.01 0.20 0.05 0.06 
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